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First Examples of Resolved Enantiomesic Chromium(0) 

By G ~ ~ R A R D  SIMONNEAUX, ANDRE MEYER, and G ~ R A R D  JAOUEN* 

(Laboratoirc de Chimic des Organo4n&alliques, E .  R .  A .  no 477, Universitk de Rennes, 35031 Rennes-Cedex, Fyame) 

Summary The resolution of chiral chromium centres to the chiral chromium centre. Optically active pseudo- 
tetrahedral metal(0) centres have been reported for other 
metals,2 but in very few cases do the complexes derive their 
chirality from an asymmetric metal centre alone. 

generated from optically active arene tricarbonyl chrom- 
ium precursors is presented. 

CERTAIN chromium carbonyl complexes are excellent, 
selective catalysts for polymerisation and hydrogenation 
reacti0ns.l Most of the previous studies have used arene 
tricarbonyl chromium(0) complexes, but the use of similar 
complexes having the requisite electronic properties and 

of catalytic asymmetric syntheses under mild conditions. 
We now report the first examples of resolved and stable 
chromium(0) complexes which owe their optical activity 

containing chiral chromium centres offers the possibility 
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SCHEME 1 
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TABLE 

L PPh, V E t ) ,  
vcO/cm-l a . . . .  1871 1876 

1923 1927 
Force constants k 

md A-l .. . . 14.53 14.60 

a Beckmann I.R. 12 (CCl,). 

The chiral chromium centre is obtained by substitution 
of the parent tricarbonyl complex by two other and dis- 
similar ligands. Ligands can be found which give di- 
substituted complexes which are both thermally and 
optically stable in solution. Our synthetic technique is 
based on the fact that CS is more strongly bonded to 
chromium than CO, and thus, under photochemical con- 
ditions, phosphite substitution of the dicarbonyl, thio- 
carbonyl compound proceeds with selective removal of CO 
(Scheme 1).3 

From optically pure 1-S- [1-C02Me,2-Me-(776-C,H,)]Cr- 
(CO),,* m.p. 86", [a]2,5 + 103" (c 2-2Ogl-1; CHC1,) weobtained 
1-S- [ 1 -CO,Me, 2-Me(q6-C,H4)]Cr (CO),CS, m.p . 7 6", [a)2s 
+ 192" (c  2-08 gl-l; CHCl,), T(CD,COCD,) 7.47 (s,Me) 
and 8-07 (s, C0,Me); and then [l-CO,CH,, 2-Me(q6- 
C,H,)]Cr(CO) (CS)P(OPh), (Scheme 2) .  
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SCHEME 2 

We initially obtained the enantiomeric chromium com- 
plexes as their internal diastereoisomers (I) and (2) which 
are produced in approximately equimolar amounts. They 
were separated by t.1.c. on silica gel using 90: 10 hexane- 
benzene as eluant. [(1) m.p. 133" [a]L5 + 161" ( c  1.5 g 1-l; 
C,H,), T (C,D,) 6.57 (Me), and 7-63 (C0,Me); (2) m.p. 
I l l ' ,  [a]: -36" (c 1.5 g 1-l; C,H,), T (C,D,) 6-52 (Me) 7-84 

The enantiomeric complexes were then generated by 
(COaMe) 1 - 

P(OMe), P(OPh), co cs 
1877 1893 1928 1939 
1930 1944 1994 1992 

14-63 14.87 15.36 16.60 

removal of the planar chirality afforded by the substituted 
arene ring. This was accomplished by LiAlH,-AlCl, 
reduction of the ester function in (1) and (2). The resultant 
enantiomeric complexes (3) and (4) show equal and opposite 
rotation [(3), m.p. 140°, [a]$ + 173" (c 1.5g1-1, C,H,), 
r (CD,COCD,) 8.22 and 8-09 (Me); (Q), m.p. 140, 
[a]k5 - 171" (c  1.5 gl-l, C,H,), T (CD,COCD,) 8-22 and 
8-09 (Me)]. We can therefore conclude that no racemiza- 
tion occurs during reduction of the diastereoisomers and 
that the optical purity of each is identical to that of the 
starting material, i.e. loo%, as previously established.4 

The optical rotations and c.d. spectra (Roussel- Jouan 
model B, dioxan) of solutions of (3) and (4) are unchanged 
after several days (20') (Figure). 

With ligands other than P(OPh),, e.g. PPh, and P(OEt),, 
we have also obtained optically stable chiral chromium 
complexes similar to (3) and (4) but so far in lower optical 
purities ( 1 6 3 3 % )  due to problems associated with separat- 
ing the diastereoisomers. 
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FIGURE 
The donor properties of P(OPh), approximately com- 

pensate the acceptor properties of CS such that (3) and (4) 
closely resemble the parent tricarbonyl i.e. electron density 
at the metal is similar (Table 1). 

The relationship between the electron density on the 
metal and the i.r. stretching frequency of the carbonyl 
ligands has been previously established for this type of 
~ornplex.~ Variation in CO stretching frequencies between 
related molecules of different symmetry can be rationalized 
using the Cotton-Kraihanzel e q ~ a t i o n . ~  It is clear from 
the Table that the average force constant calculated for the 
(CO),P(OPh), and (CO), CS complexes is very close to that 
for the (CO), complex. 

We thank Dr. W. G. Jackson for discussion and the 
Roussel-Uclaf Society for C.D. measurements. 
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